<12) 



UK Patent Application „ 9 ,GB ,,,,2336383 „»A 



(43) Dttft of A PubJkstfan 2&ia.1ttt 



(ZD ApplKattor. No S90CS71 3 
(221 CUM of Filing U£4.1*9S 



(X) Priority D*Ti 

01) tootim 



(33) US 



In USA 



(71) 



(721 



iMMlt Ml Wcb^re* 

(74| A ge n t oaaVer AMrwn far Se rvic e 
Frw* • Mi* * Co 

TTt Oumh VletoH* UM0CML EC4V MEL 

Uafead Kbiedom 



€61} INT a* 

B1S4I/BS 

152) UKaObWonQ) 

188} Oo ci a n nsa Cbad 

WDM/4M3A WOV7/17U4A USS310000A 
IA 



UK CL (EoWon Q ) flFFJF 

ma* ens asm «i/oe 43/10 



(64) AbfirsctlMe 



(67) A weHbor* completion tool assembly comprise* a perfor a ted body (20) made of en expandable materiel 
■ filter uitmNy <28) mounted over the body snd covering Its perforation* (14), end • tool ectkicj to expand the 
body end tha filter to that th* niter moves towards the surraoe defining the waflbor*. Tit* numbly may slso 
Incftud* s protect** cover (32) tor fee fmer which Is rernovabie downline*. Th* expandable material may be 
corrugated and) ttiea assume a rounded aha pa after expansion by die tool The assembly may also comprise e 
mlrdbrcemsnt (2S) between m* body end die nicer to support die IHtor to me era* of the p*ff ui aoona. The 
perforated body may comprtia a aa proor* of a coUed tubtog, whieh may be flexible end tho op*n parts of the 
perforations may comprise up to 40% of the total eurfeoe area of tha eeomeot. The filar material may baa 
flexible open call structure aUn to a rponce material 
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TITLE COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Bertn A. Vofl 

nELOOFTHEINVgwnnN 

TheWd of this Invention nm»\o6omrM«fcrmnspnfentify<t^y. 
ered on coiled tubing where the tubing can also be expanded against the 
screen to push it against the we&ore. 

BACKGROUND OF THE INVEVfTOfl 

IntypjcaJcomptetions In the past metallic screens have been inserted 
on rigid or coBed tubing Into a zone htte PHorto 
producing the 2ona. sand partictee were defiverod outside the screen In a 
technique lowvn as g^^pacWng. Screens nave also bean used thai come 
prepacked with a sand layer as an attemalh* to die tradition^ gravel paoWng 
techniques or to be used in ccm^«^ with toe ptacernent of saiKl outside 
thescreen. The gravel packing procedures especi^^ 
tions toft uncertainties as to whether the sand radDeensufficlerJty distributed 
uniformly ti the annular space so aa to provide an effective gravel pack. 
Additionally, the gravel packing procedure took valuable time to accomplsh 
and requked toe use erf surface eo^spmenttoh^ 
ment in the wettbore. Another disadvantage of traditional gravel packing 
procedures to that an annular space arewnd the screen riad to be left so that 
the gravel couM be placed there. The end result was the inside diameter 
within the screen was neeeesarfly amafl to allow for the presence of the 
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annular space. This constriction In size could aiso adversely affac* the pro~ 
dudfon of the formation to the surface. 

In using certain drflllng techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the waObore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation for producing a formation is to leave the wellbore 
in Its drilled state so as to create the least amount of disturbance to the fbr- 
rnaSon which has just been drifted- Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to aiso apply hydraulic forces on 
the formation as well as incompatibilities between the formation and the fluids 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a weB to be 
produced through a screen wWiout the need tor a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwartty when placed at the desired location against the weiibore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easfly place the screen In the 
desired location. This objective is met in one way by using coBed tubing 
whk* can be prepertbrated tor a support^ Another objective is 

to protect the screen during delivery to the desired location In the weBbore by 
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after proper kx^ of the somen In Ihewenbore. These and other objectives 
andthen^inv^theappenmoartcne^ 

ti^are ft^er de^bed betow «n the description 
ment 



DESCRIPTION op tup CtW^ 

ftw appaia- 



Flgure 1 is a sectional view of a deviated wefibore shoring) 



tus expanded against the weHbore. 

Figure 2 is the section view along Bnes 2-2 of Figure i. 

Rgi^3isthos8dlonvfewofRguTe2shovmb 
inner tube against the filtering material. 

Figure 4 is a segment which can oe io^ longltud 
flexible tubing which gives underlying support to the fitter or media. 

DETAItgD DESCRIPTION OF TUP ppcjgRRffi Puporu^ 

Theprefen^ernbafinTertJBiustfBte^ A 
coiled ti^ reel locanleaaccrtnuw 
of wWch Is preferably ina* 

As seen in Figure 4. segment 12 hat a pturatity of perforations 14 which can 
beanaiigedhanyoioVeitharrandom The segment 

12canbepunchedforfoeridesl4«fielioles14canbe 
other kTK>wn technique and In any order. Ttwc^draUe goal is to liav* ap- 
proximately a 30 or 40 percent open « when the iiegnHHit 12 broa^ Into 
a tubular shape. The segment 12 can be rofled lerigRucBnalVsothateo^ 
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16 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirally wound 
so that edges 1 6 and 1 8 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
This Should be compared to roHng the segment 12 into a tube where te width 
determines the diameter of the tube thai is fbmied when edges 16 and 18 ere 
aligned and joined in a technique well known in the art. 

The openings or holes 14 can be put on the tobing made from segment 
1 2 fee only a portion of the cc^ tubing string 2a The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
Gexfbte tubing 20 can be quickly run into the weHbore 22 to place the- perfo- 
rated segn>ent or segments at the desired iocafi^ 

Rgure 2 shows in section the tube 20 maoe from the segment or seg- 
mented along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metalQc or composite or other 
nonmetalDc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open ceil filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open ceil structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is that ft is flexible. Thus, when 
the string 20 is preformed into a comigated shape as shown in Rgure 3, by 
using known techniques such as pulling it through a ale, the filter material 28 

4 
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canthen be appfiodoverias shown in Figure 3. Thereafter, when the mate- 
rial 28 is properly postfloned In the weflbore. a known expansion tool Illus- 
trated schematically as 30 in Figure 1 can be ln«*tiahtofoesWng20totalce 
the initial shape shown in Figure s and expand the string 20 under the tater 
material 28 to a rounded shape as shown in Rgure2. As a result, the filter 
material which is fiexttoexpajifcwttlte 
of tubular 20 changes from that of Rgure 3 to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running In, eo 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a eJastOfneric material that literally rips at the 
slightest expansion of the urrietlyfng corrugated tobuttf^ 
3. Other iTiaten^ for the cover 32 can b^ 

spfrti of the invention or, in a particular application, the cover itself can be 
eliminated. AmaienalwhkfcdissohworbdK*^^ 
also be employed as a cover 32 such that ft wll no longer be in the way when 
It is desired to put the wefl In production. 

Signfficant expansicf» volumetrVafly can be obtained h changing the 
shape of the tubular 20 from tneooraigatodsnafw. such as show 
plehFfo^3totr»enxinded8napsassrK^lnngureZ Wrtfle a particular 
four -lobe arrangement of the oorrugated shape Is shown in Rgure 3. other 
WfJal shapes are wfthin the purvtewof the Invention. The significant thing is 
mat the underlying support structere which oornprisas the conugated segment 
of foe string 20.es shown in Rgure3. is capable of volumetricaDy expanding 
so as to bring the filter material 28 Into contact wtfo the weDbore as drilled. 

5 
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The initial corrugated shape also permits insertion in smaller wettbores. The 
initial shape does not have to be corrugated, it can be round and be ex- 
panded downhole. 

This technique is particularly advantageous In under-balanced dnTfing 
where circulating mud cs not used, in these situations, parttcutariy where 
shale is encountered, the advantage of this type oldnTBng canoe retained by 
use of the apparatus and method as described. The MSal shape of the 
weilboro is retained by the assembly when the dring 20 Is expanded under 
the IBter material 2B so as to push the filter material 2ft up agafcrt the weilboro 
34. m so oefag, the formation can beanos 

rial 28 without the presence of an annular space around the outside of the 
later material The traditional gravel packing Is efiminated and the flow area 
within the tubular 20 after a has been expanded to a rounded shape to larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space far the gravel necessitate a smato 
eter inside the screen. 

It should be noted that it is within the purview of this Invention to pro- 
duce a fcreiatton through the use of a colled tubfa 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with tradfflonaJ gravel pack tech- 
niques to produce a tarnation. In the preferred embodiment, the open ceU 
Alter material 28 pnaferab^ 

such as VHon is overlaid on the corrugated tubular 20 as shown in Rgure a 
The stretchable qualifies of the filter material 28 bBow Its use in conjunction 
with an initially corrugated tube 20 as shown In Rgure 3 or a noncorrugated 

6 
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proper depth. 

ft b also within the purvtewof the invartfton to prx^ 

28 over a colled tubing siring such as 20 which is perforated wfth holes 14 

without inrtanycomigaiinfl the tube 20 Ufiderth^ ^ 

«"nrt* can be expended In an tottaf ic^ atate to push materia. 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
Theuwofaflexlbteir*^ 

mg sues and holds the forniatton to 8» riaturat state when to toe expanded 
poefiX^asshowninRgurBi Upon expansion, the tube material 20 wfth the 
filter material 28 around it act as a perforated <^ for the purposes of 
production from the formation. 

The reinforcing grid 26 can be a foyer tnat overlays the tube 20 as 
shown in Rflureaorttcanbeastructoraicc^^ 
2a ^'*foicen W rt26canbenia* 
afcandfegenefaflyanopwwe^ 
Ployed without departing from the *p» of Ihe Invention. 

It is also within the purview of the tovertton to use an WHal^ 
cross section for the tube 20 under the flier notorial 28 and mectarf^ 
expand tnecombtoattoaga^ However, the preferred em- 
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greater volumetric expansions can occur underneath the filter material 28 to 
better position it against the weflbore. 

In the preferred embodiment, the openings 14 are round Rounded 
5 openings provide a better stnidural Integrity d the tube 

initial openings which are slotted. Using materials such as stainless steel 
316L, yield strengths of 30.000 to 80,000 psi can be obttfned. 

It is also wRWntho scope of the Invention to provfcfe a suffice 
ston force on the corrugated tube 20 to get It into the rounded position shown 
10 in Figure 2 such that the filter 28 engages the weflbore with a residual force 
and, in certain conditions, pushes back the formation materials defining fte 
wellborn to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the conugated tube 20 under the fitter material 28 to a 
15 rounded shape, These can include devtoea which employ a wedge which is 
pushed or pitied through the tubular or any other <&fvirtg device wMchentaiis 
the use of roBers which can be actuated radlaRy outwardly to initiate the 
expansion of the corrugated tubuiar as the driver advances. 

Those sMIedlnthe art wfl ap precia te the advantages of the apparatus 
20 and method as described above. In lateral completions there is some uncer- 
tainly as to the dbtrfcutfon of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on production from the zone in the weObore. in certain applications 
Involving unconsolidated shale formations, drfllng With mud can create an 
25 impervious cake on the weflbore waBs which wfi be detrimental to future 



09/18/2000 18:34:13 page -10- 



coted urn, with the apparatus and method as desc^greally enhance, 
thepcoo^pp^^^to,^ Aoconln^.aftopanceniBWng 
^^*»^ca«be.1r^^ 
"""^coflediubmgma^ 

OatadTOcciK^coarxind^lnaloon^ The open cell filter material 
28 can be pushed firmly against the tarnation where ft can easily resist 

oTrectton. The opening size Ni the fitter material 28 is predictable and the 
assembly can be protected for defivwy to tnetfeslred location with the cover 
structure eliminated prtor to or «» expansion of the fitter nra^ 
with the cmdertyingtubeMbelowiL WhSe various types of mechanic* 
«P«nslons of ihe underlying 

state have been described, other tachrto^ to push the fitter maters 
agafftfthaweflboravvf^ 

Pipe having a large open area. In the order of 20 to 40 percent are abo In the 
purvle^ofthelrwenaon. Tl»ieWon*8 layers 
arid the finer matertal28. orMWto Irieflto 

the filter rnalerlal28thn)ughihecpen^ 
Shown In Figure 2. 

Thetaegohgcfisctosureandcleaa^ 
and explanatory thereof, and various etMaip^lntheelre.enapeandmateri- 
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ate, as weU as rn the details of the illustrated construction, may be 
without departing from the spirit of the Invention. 
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CLAIMS 

1. A vreKbore complete tod 

a perforated body mads of an expandable material: 
a fitter assembly mounted over said perforated body so as to 
cover the perforations in said body; 

a tool acting on said body to expand It and said fitter mounted 
arour>d t to aaow said ©er to iwve ta 

2. Tlie assembly of daJm I. further ccmprtstog: 

a protective cover tor said filter assembly whicft is removable 

downhoto. 

3. The assembly of ctoJml, wherein: 

safcl expandable material to comigated to fadataJe Insertion liito 
the wellborn, whereupon said tool ««|>anda eato corrugations to move safd 
filter toward the surface defining the wefbore. 

4. The assembly of claim 8, wherein: 

said bodyassumesaicund e d shape a fl erexpans to nbysaMtool 

5- T^eassemr^ofdaiml.furthCTconpdsing: 

* reinforcement between said body and said fitter assembly to 
support said fitter assamblyhthaafeart 



u 
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6. 

string. 



The assembly of ctaim 1 , wherein: 

said perforated bod/ comprises a segment of a coflod tubing 



- < 1 7. The assembly of dalm 6, wherein: 

2 said segment has an open area in fre range of up to about 40%. 

1 8. The assembly of claim 6, whereto: 

2 said segment is flexfote. 

1 9. The assembly of dalm 6, wherein: 

■-" ...^ 2 saW segment b made from a flat member which is roHed Into a 

3 tube with a sealed longitudinal joint 

1 10. The assembly of daim 6, wherein: 

2 said segment Is made from a flat member and idled spiratty to 

3 a desired diameter having its spiral seam sealed 



1 11. The assembly of dalm 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12. The assembly of claim 1 1, further comprising: 

2 a reinforcement between saM body and said «ter assembly to 

3 support said fBter assembly in the area of said body perforations. 
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3 



13. 



downhole. 



The assembly of daim 12. further comprising; 

a protective cover tor said filter assembly which is removable 



1 14. AmettodoiwelcojnpMo^ 

2 running h a ttftdarbttftwnh 

3 nKXiTited over thoperforafions on the body; 

4 expanding the tubular body downhole. 

1 15. The method of dalm 14, further comprising: 

2 provfcBr^ a protects coverirqcw^ 

3 removing the protecfive covering downhole. 

1 is. The method of daJm 14, further comprising: 

2 corrugating said tubular body; 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14, further comprising: 

2 engaging the waflbore wfih the filar assembly due to said ex- 

3 parting; 

4 using a segrn^ of oc>Bed tubing as eaid tubular 
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1 18. The method of claim 14, further comprising: 

2 providing a support between said tubular body and said fitter 

3 assembly. 

1 19. The method erf claim 14, further comprising: 

2 providing an open area on said titular body of up to about 40%. 

1 20. ThernethodofclaimU.furtrwcom 

2 corrugating said tubular body: 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 



14 
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21. A wellbore conviction assembly comprising an 
expanda b le porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is axp a rwled so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any or 
claims 21-24, wherein said screen is disposed on coiled 
tubing . 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated . 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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